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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma processing apparatus 
and method which can process an object to be processed with high 
quality by removing impurities. 



SOLUTION: The plasma processing apparatus includes a processing 
chamber for performing prescribed plasma processing operations to an 
object to be processed, a gas supply mechanism for supplying a gas for 
processing of the object, a first vacuum pump connected to the 
processing chamber and having a vacuum state kept therein, and a 
second vacuum pump connected to the gas supply mechanism for 
evacuating the gas supply mechanism. 
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[0 03 7 ] 2/ xeM&gg 1 3 6 RO' 166B, Wlitf . 

-©^^^©^^©SA^I^JhLrc^o Sfc. IB 

30 ±-J-S/t«>{cE*Biirtfctt*m*>efllfiS3*iS*>. 121 
l^gp^PTFE (f7a», PFA. '7 -Y 5 K . P 

b i *©f6©»eiw**4K«fco»«ajnx3*iAi»). mww 

«ttaa*«tt3tlA:»3. 1KB. ^X h rt-f- -t *iHB« 

[ 0 0 3 8 ] m 6 tCTnTJ: 5 tc. **Xfftifg '7 > ^ 1 4 0 
6 «c S '7 > yj&KCDHftXB**®* W 0 . 2i 
X« 1 3 6 Ccg^Sftfc^AP 141i. ^AP 1 
4 1 (CSttSflfcttHI 1 4 2 4. «8» 1 4 2 ft 
fcta^©*'X«*&^X;U 1 4 3 4. 1 4 2SWX 

40 pass i 3 8 (cgi^s ft/cgfmp 1444. teas 1 o 

2^©BH#aJl 4 5i*WT4. CCT, S6B2/X« 

*&y >y i 4 0<D¥i@f$ 1 i, o 

[0 0 3 9 ] fej-^§e§§ft/c«^©27X«i^yX;U 1 
4 3 BteaS 1 0 2 (*g(C27X©^I— tti3ftft«rfP4©CC# 

J*on>s. ^>^5^. *s%Bj©27x®A^SBcft«: 
Pfi^SftT. 4J'C^e>JljZ2^**x^-r7^T;i/7a- 
*SC^Ste?i*w©«i$ifficc^«©/^*Swr **x ^ 
agA-re^a!©^* 7— K^4>affl-rsc4*sr 

50 [0040] «ar sivK, *9&m<D#x&fo y > 
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y]40 {(Dim 1 4 2RVrt zmSsZ* 14 3) » 

trxmmm i 3 8{c«tts*ifc»an i 4 4*>6isii 

ffg-CAS- 1i7.m&sX)\'\ 4 3ttO . 1 mmliSOP 
ll*WL6C>?c6(C*'XTOyXJl/ 1 4 3^L,r*' 

'j>yi4o zmm£*> y i o 6 «: <t g ^ u 

i>. c©fca6. #HttW©#*flM&y>dn 4 0B/X 
JH 4 3J:0tnSffl**4»BP 1 4 4 Sr/i-urijfcSg 
1 4 2M^^yXjl/ 1 4 3rtO*»SciOJSffl* 

[0 04 1] tt*t. #X{jy&^X;l- 173b. 
x X;H 4 3 £ . #Xt*,t& «; > ^ 1 7 0 (CHW 6 

irr *s o . <) > y i 7 o tt*/xttie >; > y 1 4 

0 4ISI«©*fi8*Wbri>S. Sot. #Xfftt&'J>y 
17 0B. H^U&t»j»APl 7 It. mm I 7 2i. 
SBKO^fltt&^X;U 1 7 3 £. gftBP 174i. SKtt 
SP1 7 5i^tS. >y 1 4 0 i|3l«tc. 

#9mm<D*f zms >j>?\ 70 (©skbs 1 7 2so - *' 

X;U 17 3) tttfXgfHJgg 1 6 8 {cSBWEShfc 
SPliJPl 7 4 36>6Sf«^IffiT*S. ./XjH 7 

3 60 . 1 mmfIS©P@L*^0&C>fcACC**X^*& 
y XjH 7 3^/M-t U > y 1 7 0 =Sri^*^d< 

0 etctosMRu-t ^(D^mm-gcm 

ffi>J>i>'l 7 0«yX;H 7 3 J:9&Pa©X#£cgEl±J 
P 1 7 4 ^^L-C?^S§ 1 7 2Sy^K»/XA 1 7 3 

[0 04 2] #*tfcfc > y ! 4 o ©gftHP 1 4 4 Kg 
*t3ttn,>a#xSHaigl 3 8 0*»{ctt*2Sil«>^l 

S/c. > i 7 o CDgftBP 1 7 4 tc&ftS ft 

TO-StfXgftiiSgl 6 8(D&i§t,am£#>7'l 5 4*5 
mnWSL'W? 1 5 3«rrt-t,T«l«3*Tri,»5. SES* 
>7'1 5 2M1 5 4CC«, ?-tf'#T-*'> 

-> a > y\ 5 *, a > y'K £ Z&mf & c £ #-c 

[0 0 4 3] KtiW^.^^y 1 5 1 £ 1 5 3 tt. ;-OU:/ 
13 2SCfl6 20Bjn«KHP3h. ^132R 
CXI 6 2©^P^c^P§nSJ:^tc^KB*ffl* 5 $'J®3 
n§„ C-©«S». W7\ 3 2 REM 6 2#HPS*iS 
Xv^ai^tCttSt^sJO^ 1 5 2 SO' 1 5 4 ttBUP 

4. — ^7X7*fflO»7». <MftW4®li 

1 0 2tc»ASFtt - JBlffl. 1 0 4<DRVfflllRrj: 
£\ 3 2M1 6 2^PStl47 , 7^I 
«n©W5g«c4s^TC«^^>y 1 5 2SO' 15 4BH 
P^ftS. CtitCti). HffijJO^l 5 2M1 5 4 

«. *'xtt$&v>y i 4oslo'i 7 0^^-n-en^s*' 



ffidO^l 5 2M1 5 4ii. fOi|077XvMl{C 
ist^r*'X^|gyXJl/ 1 4 3RO'l 7 3 £ & C £ K 
J: -5 #x ©T*Sj— &»A-?>*#& £©^&1^#'*£MIIf$ 

[0 04 4 ] ftgffcKC. S7Kwf<i:^!C. 

> y 1 4 o cDgfrnn i 4 4 ^«^* - >y i o 6 icmm 

-f^JUJ-l^A^X 82-^. rtxm&<J>#} 7 0© 
10 PttiPl 7 4&<mM£*>y'l 0 6tCJS«5T4>Wy<;* 
7-f>18 4^WTWU. CCr. H7«. ifam 
te<)>?l 4 0M1 7 OKtfXgFffiSSl 3 8KCM 6 
8*SS»r4Wt>*)«C'<-Y^5^> 18 2M184 

>1 8 2M1 8 4(iJlMl©S^ffi}#ffl©7 7>y-^** 
hKO^Jl/Xl 8 ieLT^ftfe'J>*'l 4 

8 2SO'l 8 4«8affc3*lTfcJ:l». 
[0 04 5 ] ;^^X5^>1 8 2M'l 8 4B. 
20 te^iJ-Cl*. *X^/^ 143M17 3«t») i** 
C>PS2 5mm7bM4 Omm^Wr-Sfcii). 
X 1 0 6 tt. 1 4 3 SO* 1 7 3 *Wffl-T 

SJ: H^SHiC, AV^'X7-f>l 8 2&E>*1 84* 

fijffl it #xfsi£ >j > y i 4 o so* i 7 o ^gfm-r 4 C 

2SO*l 8 4{JiffiK^^>^l 0 6(CgIS*itl,>5 
*\ ^|SBj«, g|7nUtti,»«!fflSi 0 2©f!3li*J8tf> 

30 [0 04 6 ] v-r*oifi«l 1 Ott. WAH. h 
a>^6^c f 3. iiS2. 45GHzffl7-/*aS (Mi 

*-Fsra«si 1 2tcj:»?ea9&j«jWTM. t 

EX«TEM*- h'JSi'CC^ftSn?.. ftfe. lit 
Mt67-fyi/-^^, MII£Ov-y 5 L >y^£4 

/cSt>© E H ? a - 7- X « X 3? X ^ a - 7- tt=&i8g $ ft 1 1 > 

[0 04 7 ] 7>rtgftil 2 Ott. ISiS 1 22i. 

40 iRMitwi 23 £. nit2 3 o ttmoxu**. urn 

S122B, UBEMWg®. l 2 l (c»itS3 ft. HX«M 
1Z3B, iiifittl 2 4iiSil8Wl 2 4{C««TS^O 
» h«S2.0 0i*iRlflOr(r»S. $/c. xavHI 
2 0 0©TSP'CttP^®2 3 0 755g2g3ft-ri>4 o HX,^ 
SPtt 1 2 3fCtt^e^*5iSl^*4 (WAtf. *f>b 

x) *j«ffl3nt*j9. -e©ja®ttsia^i 22<oum 

£ S H5HJ G fiS {CSS § ft 4 . 

[0 04 8 ] ii&ttl 2 4fCtt. ?nifc<Dm&*m 
50 l>Bf3£Ot#^jBtf ti4. tmW. 1 0 2 CC2gA3 ft 4 
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<O^y»h2 10 . HiSt* 1 2 

4 b. * a •> h mm 2 0 0 Cc^ < ©* y h 2 I OZB 

BS-raci*?ni6«:-r4«t6«:#^4. si^tti 244 

CTB. #!)x.B. TJUST^-fe^ 5 v 9, SiN. Al 
N?:ifflt5C 4#r#S 0 {S|x.li. A I NBfct^m^ 
£,W9fA»). fc5*3;H^n = 1/ (£,) *'* = 
0. 3 CtiCCiO. jljglvtl 2 4 «ri!iSL./<: 

v-f *n 0. 3 3fSitt»3iKfi<>0. 3 3{g 

tWO. XV 7 2 0 0 ©X 'J ■> h 2 1 0 IHKSrJS 10 

[0 04 9) xa> MS2 0 0 (J, iSjg+t 1 2 4tc*3 
i;±«t>Sn'rfc«3 1 ii:S5 0 cm. I31mra 

B. SiWCB7^7^7'f>^U'> i-7>ft (RL 
SA) (XJ4jffl]Sffi*Tfflr>-f^) 4PffcHl**B£& 
«£>■&. fSU. &m i mz : t<D{&<DBjKa>T>7-i- (—Jilt 

u-&4) ©aaffl^gpi^-rsfeto-ctttcn. xa^s 20 

12 00 CCB. H8 tC^^D » h«I2 0 0 a, 119 
K^txa^Hg2 0 0b. S 1 0 tC^T^n 
12 00 c, HI 1 iCfntXU 7 Ymm2 0 0 d ^iSffl 
t5Ci*st??S„ CCT, IB. UK 

*4. W«:*f6&l>IH»). aT<M»Wrtt7A7 

r^rv h©6l>jS|flSflJ7Jl'77'<» h*#b/c#M 

[0 05 0 ]XD»HW20OB. PMSfei^ttfflBI 
£J#offl8fc© ({ESS) *«K»»yo-CS««{cB|T4=tt 30 
{CtoT^fCfBIBStlfcX y 7 b 2 1 2 14a, 
2 1 2 bM2 14 b©«*E«t/tl,»4. H8(C^-r* 

X ° - 1 ^ L 1 ^ L x 2 . 



— X— T=» 

2 77 



§XU^2 12aM2 14a, 2 12bRO'2 14 
b B 5 Sffil4 U T ^ -S tfS^'O* 5 6 Mti Z> 

B. *^*»6©®ll3W2««:tt4i^ 'J^2 12aS 
0'2 14a. 2 1 2 bM'2 1 4 b©*$i*Bl .2« 40 
Tb^.2fe<<cWl3£2inZ>. 

[0 05 4] ftfc. Rg£Jb©X y 7 h®Jg£Bg— JgteT 
#£|5gD. s» h 2 1 0<W«*sgBB*3ftl\ * 
fc. »«Snfc*«UWCWBtttWt>ttC>. lot, 

ffl-rSC<t*5-C^S= fib. X'J'^2 10 

IB^J^n-SCii&Wlf -5 4>©-C 50 



o. mQnm.m\ iK ; sf^'j^ii2oobM2 

0 0 d(Cteti-C«^^B4ft^Wr-2). X'J 7 bM 
12 0 0 b&£>'2 0 0 cB^KT^JfJ©* V ? h 2 1 0 
£Wr£#s. v h2 1 0©^-&4l2gfrc*3(,>TtBiI 
r&„ */c. * 'J » hmH2 0 OdBX'J 7h2 1 0# 

[0 05 1 ]^D? HI2 OOBRittO^ 'J s»>fg 
5EK:&&J:5JC*y h2 1 0£g5^U B 
T©8i*«2 3 0jW8»0TKJ£#* LTSI 

Arsc£*iw±rs. aeatEtsastt. ^n«x«^^ 

2 0 0*»3BUri>S*sx 'J » h**«C-3t>r»4*«L 
-Ct^*>ofc = ccotcib. 7 bn&6TF<Dmn&X- 

ax y 7 hi$tticttmT6i®m^<Dtti(Dt$7jt,ctmi> 
si. asEr4WH*flfei;4. cncc>ttL-c. ^hmsm 

h ^©«Sf mffi 2 3 0 (C Bglij— & -ft>it-^ 
+'-©^?n£4>fc6rfca&if^«2 3 OW^gifcKfritl/ 

[0 0 5 2 3 #X U y h 2 1 2 , 214 ©g£ L 1 ttv 
-f ^ naSO^rti^S A ©B§ 1 / 2 A^e. £ SffiHiftfi©llS 
2. 5^©$BHF*9CCK^§nSi^ciliIB 1 mmfigic 
§ n , ^ y » h ^184 rttt 4 OM W L 2 

K«*4*««rtififiA <t«i^— ©fisfcsjesn-ci* 

^ y v h©S3 L 1 B, ^©^-e^$n^l5HF*3ic 

tasesn*. c©<fc5K«*y * h2 i 2. 2 ue$ 

fijr-SC tKJ:»3. Mlfl 0 2 tcfej— & -7 -Ti'O^© 

^ * jgjsar -£> c <t # pj#n tc itt s . 

[0 05 33 
[«13 

5 E t : Jt^m^ 

[0 0 5 5 3 MIRffJic, XU y VWM2 0 0<DTls7-f 
2))^*±tf2>tc!£>tiC, xa » hm@2 0 0©Hiltg)5CcB 
chKj9->t«»Diinat©7-f faift**S«i|»±ffl 

h^S2 0 o©xy » ffi 
S©x y 7 h^W*#r4«flS*xn » orw 

[0 0 5 6 3 SS*iJ®3£H 1 2 1 B. v^ngMcJ:* 
flXIfieSHl 2 3a^COjfiflKO«fiJW*OiaflBE<fc*«3f 

^SPI« 1 2 2 {Cg^sU SP« 1 2 2 tC^*P7K-^« 

.i'jsiiffii 2 2©sa^m^©?as«c§ijta)r^„ urn 

«1Z2«. Mitf, ^7">UXAj:4^{5^AU< . 
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tfUdffil 2 2ttiRttS$ttl 2 3(cSft4Lrfe 

o . HKwapt* i 2 3 i 2 4 ttMt£&*tfiCi>. 
mMtt i 2 4 i * d f- ms2 o o ©aj$*«B8i-r s c 

£#t-#s. 1 2 4 ixn^ hlS2 00«, ?M 

PS 1 2 2 &£#&W*lB. W Za&m 1 1 0©H# 
(Wittf. 5kW)?:fi^iaU0iS.5CiKJ:9 > j5&& 1 
24i^O-; h^S2 0 0 -COflS^P ^^^SfiSii*® 

sa^ts. c©is*. a«*ti 24ixa»n 10 

12 00 *i«lKSHOrSOK-j-S. 
[0 0 5 7] XD, m@2 0 OB. &1&5BCC: 

«tofta«c^y v i- #atfbo rasas 1 0 2rt©i 

{*© rf<5 X v«SS*J|ST L fc 0 SB^Wtc X^ XvffiffiAi 

*i«pMW5c«aor. mj&m <w*.«. 2#) sa-r 

tu-r <t i,» -5 <t 5 kss u/cn-^. ±w<d?'^ x-7mm.1t 
i&TTtiimmcDnimmz *>is,w* 20 

[0 0 5 8 ] JgfC, iSlf 1 2 2 1 
2 4i^0 7 hH@2 0 0©^IA^f), 
tt*aCitst>3*i-Cl»**>6. xa^li2 0 0i!iSS5 

c £ c ©%^ i>mmic y^x-v&mcD&mm 

TT4C<fcaJ3JBS*l4-C*5 9. 30 
[0 0 5 9 ] mmffi.2 3 0BXQ HS2 0 0 £MJI 
Sl0 2iOM«:Ei3hTI.>4. ^P?hW200 

SfbT^S-SA (A 1 N) *>£fcSSI*«2 3 0©S 
ffifc. *^y->EPIiJ&£©#©icJ;9SllSJiI£. * V 
■j h^^tfXa y Hi2 0 0©ftttc^$->fsJb 
r, C h^ffi? Wl« i ^ (Cil§©X P Hi 2 0 0 

[0 0 6 0] Sifi 1 2 2 ®«ffi«limS2 3 0 40 

(cSfcttiit^ HPfc. ^1S2 3 0©ffliJg|5jgatC?j£ 

Ct(CJ:otilS2 3 0<DSK£IWWU C*-UC<fco 

■caapwi 2 4£xn-^ hn@2 ooi«ati,ci 
#sr # 4 . mmm 230 b«x b * - >j > y cc «t 9 mm 

Ml 0 2CCHJ£3ttTt>5. SE->-C, ft#lftCC. y 
>^©Sffi ; &*lJ®t-4C£tc c fc0il^«2 3 0. ^OT 

c©&jh. a«*ti 2 4£^p ? \-mm2 0 o©?ss£ 

[0 06 1 ] mmU 2 3 0 B. «BEXt:»E2S8SSK:* * 50 
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!&smi 0 2<omtsifixu y i-mm2 0 OtcEn»03tir 

7,u ■? hM&2 OO^fBLfct). XP'7Hi200 

tmmmi o 2K*i*aL«:&.9-c;*><* *3*i/c»j» 

#T'£>£if1i«2 3 0»v-/*P»*jl!HS 1 0 2itj§ 
il-r-5C£*pI#EtcOrt^. s&gAS*ftB. SSSS2 
3 0*j»e«*©fit!i*tH-C*JfiJc-rSC<t«:«i:or. ^ 
P^hli2 0 0**«UI^ 1 0 2 ©SKCCcfc 9S?»=&5 
W4O4l»i0r()J:l>. 

[0 0 6 2] *«lfeFd©^m«2 3 0©J»*U38S«2 
3 0^©vOP)S©te©0 .5fgJ:D*>*£ < 0 .7 
5fg<£<3&^3<, ifSKB. #50 .6«*»6W0 . 7 
»©iSH«:H3e3Jhri>4. 2. 45GHzffl?OP 
SttS^tt* 12 2.5 mmO»S*Wi. 
2 3 0**A 1 N*»6«tfiJE3tititf. ±»0fc.*5ec. J± 

1/! = 0. 3 3 £&9 . SIS2 3 0F*9©v^ ;?oi£© 
MB^)4 0. 8mmi&5. fif.or. 3 0# 

A 1 N#>e>«tJj£3*xft«". Slfi2 3 0©J*3«^2 
0.4mm < ):H^<* ! J30.6miii<i;0^3<, St 
SL<tt, #32 4 .5mm7^M*-)2 8 .6mm©lI!Ct 
UW. «fc«3— «ff5«:«. »*S2 3 0©/i>3HB. 
1112 3 0rt©?-{ ^PffiOffigA *fflt>T. 0.5 
X<H<0.75A«SU J:0&?SU<B. 0.6 A 
^H^0 .7 A^?iSS-r€>= CCT, »««2 3 0F«3CD 

v-fJPWSAtt, ^<$<d-? -< famcom^x 0 
tm&mmmn = i / (c) i " tzm^x. a = a 0 

[0 0 6 3 ] S1S2 3 0©i5**5^m«2 3 0P^©"7 

ai^©^m«2 3 O©«fH'MD]iai!«£»ffi0»&K»3 
4ifc«iliS3^ia3jh. S»*i«^:«c&*)iai 2(c^-r 
J; 5 tc v ^ ^ a 1 0 2 •^©jg^^^ficc-fe 

0, 0fa©ftUiaDE36«f#?.*T,)6c< &&. CCf, 012 
B. ^m*2 3 0©^^£-7-Y ^PiS©^jl^£©H 

[0 0 6 4] -S, S8ASE2 3 0<D«**JR««2 3 0 
F*g©v A V a^S© 0.75 fS©J»^«S»f «*^£ 

7 -^X-7c}3©-i'^->x*Jl.+"-4>S^£^So 

<E>B, 7 - 5 X-7 43© W * > i * ^ icffi^ L- r HIS 
2 3 0*6W7c3RI(l« (iBM) ^ii 3 ic^-r J: 5 CC#B 
4«Ci^ll,fc„ CCT, H13B. ^Ifi2 3 
0©JS^£RMS2 3 0 36>6©7C*BiISta * 
*) i©iMSt^57-C*S. ili2 3 0*6© 

E0 06 5]fCt, *»WCB. -7^^aie©^a^ 

1 0 2^oasa*»fa©*Baaa*»*e«[{ci6«L^ 
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oia D a D ®^^7X-7MS ; &^T€>/c^tcK^2 3 0 
^©EKfcBSjh-rSfca&K:. El 1 4 tc^T.* 5 cc. R 
fllffi 2 3 0 (DW-fr H 0 . 3 A 7b M 0 . 4 A . 0.6A7b 
M0.7A. -0. 3NA7bM0. 3NA + 0. 1 CCH5 

soo>4 (fflo. n«»») . rnmrtm. 

3 0©i¥*HB. — m#.t LX. 0.3AN^Hg0.3 
AN«»4. &*s. *SB»Wrt*. ^2 30© 

LT0.3AM0.4 A©«SH*H5ffll>tcA»ofc0««* 
flWiflt*i|tJ#-C**|RO ««R2 3 0*J5lE 10 

<J±St*453.8) tCtor^fiSSnStB^tti*) . 

4-e©<fe©i£K: tsffl-r s c i 4- 

[0 0 6 6] tfxett&m 1 3 0 SO' 1 60S. ±Mib/c 
«fc ^ ft. ^11^ 1 0 2 ©PMtc y X;U 1 4 3 SO' 1 7 3 

$>2>tc#>> ^WfiH*W©±I5:tWofcO , &4 
IHi, yX;H 4 3M1 7 3?r-t7-fe7'^ 1 0 4 ©■£<!> 
KMT4jj5^©{a«fcl9Wfc£OTfc. ?Jt®St*w© 20 

aMtlMzX* 1 0 4©±3£&c«#¥£SL3&t,><fc5£r;<75 
*<gM©^ + y — .a K«|J6%R|B-r*Ci*i*Ae)h 

4. fclT. 5 7bSEIl 9£# 
ASL-CSiWrS. CCT, 115B, HlKmTIMf» 

[ o o 6 7 1 a i 5 icm-rxxmmms. mmm a 

0i->t7-«2 5 0i*«OTl>S. &fc. 
2 4 0i'>t 7 -HE 2 50i*- ©»*<*<!: kTtfcg: I, 30 
■C4J:t>. iH2 4 0O, flUtf. J!3 3 0 mm£W 
U BftTrt'S-'JA (A 1 N) tcj;ij«fiS3*i4«JU 
1#&Wr4. W7-&2 5 0«llf2 5 0©TSPtC 
^Sf2 4 0ti, zSAP2 4 1i. % 
S§2 4 2 i. SftHP2 44i«:iii3£Ori»5. 
[0 0 6 8] z§AD 2 4 1 CC«. 1 3 0 ©ft 

*&S§1 3 6*®tt3<irt>S. SfWP2 4 4iC»tfXgf 
tHSSl 3 8JW»«t3*TCI,>4. HI 5ecin-r5!««2 4 
OH, i37>m&'&\ 3 0©#Kiaffl 3 *VC 

is i 3 i rz? i 6 i ©h£#x©#*&»«:h 1 5 tcsvr 40 

«»Bl3 6(clftLT4J:i>. R#W(c. il«2 4 

0«. 4 0©tf<&KMOT*f«SK:E 

g^nfcn^L/^^-*t©**x#t$&8§ 1 3 etc^sti 

5. — fcfi Ofc©B> vt7-i2 5 0©/X;l,2 5 2 
«:gi»)«W6tifciBWatt*2 6 0^6tej— ftfcfi-CKtfc 

«2 4 OKRW^tiS^WAPOtiBRiyflfcttPBBeS 
tol^iBl^ltt&K Jfc, — *f©iSAD2 4 

1 *»wr— 3 etcflfcfrftrfxtftteSS 
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[0 06 9] **Xft$&^ 1 6 0 BMSle 1 0 

2©ffliJSfi«:Sl £ |5)1fK:}g,M 3 ft T fct?fc6>. 
7^ 3 £'©fifc^;tfXB >^ £ >fc t'<Dfrfct> 
Xitb»0r»W0K<t^6*!iB^l 0 2©fflia5^6 
Mffi^l 0 2K:^AOr4>SJt.*'^!-5i-©^tej-^X^ 
XTfBfi£*>fc63ttl»*>e>r*4. S?H«2 4 Otcjg 
t£3nfcK2#>X 1 5 2 ©»fPR£>'#)m{J±2£fH]f£ 
«c©-CttWB*«-r4. 3t£*>Xl 5 2©ttt>0(CA 
^^7-^>] 82&J>'1 8 4£S*£br fci^CiB 

[0 07 0 ] #fc. @ 1 5CC*irf 5 0©ff 
«*H1 6 715H1 9*#BHUrtt"Wr4. CCT. @ 
16H. Ef 1 5tC7j^T->+ <7-fo2 5 0©^X;l<2 5 2 

0 B > v <7 -« 2 5 0 © y X;U 2 5 2 ©±SU«:nigHg© 
GflSfJ 2 4 6 £WT4. 
[0 07 1 ] t/t9-fi2 5 0«, f36mm 
©iSSTFJtK^W It , A 1 NAi«$nS. -> + >7- 
«2 5 0B. Bf3£©i^— *ffiH-C*»© 1 0 

<IW_L 2 0<1. 4 0<I&£©) ^X;U2 5 3 €rffJfiSL 
H16iC^J;5iC. &^X;U2 5 3&CB*S4 
SPW 2 6 0 3&SHSE 0 WW 6*lTl> 4. »fi*fgPt^ 2 6 0B. 
iaG (2 6 2M2 6 4 ) it v Y 2 6 6 *i61iR5ES *i 

[0 0 7 2 ] »StBgI5W2 60lt. iSWS^CC, r;-SS 
«2 5 0 £±»Xtt»#WK-#W«:*JSSttT«>J:l,» 

o. *©»tt«ra*>tti». Ramspw2 6 o«. 

Ell 77bS01 QCC^-r^^fc. ffi3&3 5 2 a7iS3 5 

2 c tiffins 5 4aM3 5 4 c*wr**aawst3 

5 0 a7bM3 5 0 c tCfBftStit: fc«tt>. CCT, 0 1 
7 7bS0 1 9tt. 0 1 6K:^riStUgPW2 6 0©^CT 
©«^**-re«B5»rffiEI T * 4 o 
[0 07 3 ] *aC3l§P2 6 2 £taL;Ha52 6 4 

A>6M3ntl^„ *aDSIgf52 6 2«^)2ram©iSS 
^l, f ©^ SPtC & J-*t©ifl!WijfLg§ 2 6 9*t5/t7- 
ffi2 5 0©T®2 5 6iC*tLr± 4 5 ^©^iSr-^n-? 
n«5fiS3hrt>4. #*B*«E!82 6 9B. ^"TSSSSS 
2 6 8*6MUTfcD, fWAtf. 0. 1 mml^t 
5. 2 6 9 »SIS^X©^— ftPRWtaisSr 4 

/cj*cc c ©<t 5 ccm£4 s tir*s o . c ©aM^isxs n 

4151*3, ^©ftfltRiyffflttBMtoJfet*. 
[0 07 4 ]*»W#6©3HIKJ:4itf. ->+'7-^2 
5 0©TI2 5 6 icMUT 9 OJ^tC <BP*>. SittC) 
.SStite— ©*««BS2 6 9«Miiil 0 2^CCfcur 

i^j— tt*s**fis^wicc3*fisua*»r>yt©riai 

J:5tc<W^ori,»Sci*J»*OC». SE85 2 6 8fJ. m 
lmmS^tt, lII2 4 0©Tffl2 4 1i-> 
t7-fi2 5 0 i©MfcJB)ifc3hfc£Hl» <*B> 2 4 
2{Cj6W3tirt>4. ty h2 6 6B, *aOS§g|52 6 4 
©ffigPt^L-. »*«2 4 0©iaW2 4 6«:iRtt3ti 
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[0 0 7 5] 1&S82 4 2B7*5Xv#£|££}Ip*I]f £ig 

c -c $> *> c t t>w & o i >. 7* ^ x-?<D¥t£.% mu-f 

svtc&Etzmsa. BE^icior^fto. flj*.tf. BE 
73 1 OTo r r©TT'BJIE£B#j0. 5rom(C|£SS*l 
•2>„ C©i©^. yt7-S2 5 0T©Mif 10 

2©*&a£RJJB#J5 OmTo r rfcgSSfti. C©<fc 
*>K.tfsM2 4 2 i&MffliOIBlfCjE^feStt-CKg; 

*ms© aire* a o r t » & . 

[0 0 7 6] &mi&ffl<Dis+ 7-&2 5 0 K<J:*i«. 10 

jf.^'x«iissg2 4 2-c7 - 9Xv^^i-tf-rtcS!is^ngf<: 

2 4 2 i«iffl2g|Bi©ia«:ff**. ifi*t^S§2 6 9© 

B. ^XJL-2 5 3(,cm#>'®lZLX:Z<DmisbV>l<DmW*ft 

ip & mm -CBteabft i X;U £ ©iaH**0® T -5 
itr-. fSa&^AW-ifcO. I^s^^^c y X;U£Sl> 

it'i)«fcft. iwttfifc«iKiiw*i*Hr>. se->r. 

ft«©->t7-l2 5 0H. cc.fcSttfllJStcifc^'rff 20 

[0 0 7 7 ] iX&C. 2ts^Sfe^©i7 7X*--V--»U3 0 0 
CC-3l>-C. i2 0 4#JSLtpJt5„ CCt, m2 0 
IJ, 01 iC^-T 7"t7 X-?!UmmW: 1 0 0 &cg^pJri£& 9 

4(Ci' S t}THim5 (ttfe. tTF. t-fe^l 

o 4 «q# sc Br ^> a «. » k *) ©* <Dfb<o$m le 

t. m«. ««kSftW*?!t«*>6-9-fe^* 1 0 4tC«fc 30 
0^3 2 5 0°C7bM^j3 5 0 •C*-CJW»T4tC«^M*J*> 

X$-7-A3 00tt. ajSffl(*WMI10 2{Ci 

A-rsfrtctstoattw^/nMfti/rfc*. yu-tzx©^ 

XfeTmcfo2 5 0 °C7!>S^3 5 0 °C^e>^SfcRTCC 
BH^Ha***^ •£ . •%$mM<D ^7^^-7-il/3 0 
0B. «#lfflf*W£«Hig 1 0 2*»6WtHL.fca{C»«i 

a. 

[0 0 7 8 1 120 {CfflWSttJC^T «fc 5 CC . #3fei»© * 
7^^-7 — ;U 3 0 0 B. ^!i*g|53 2 0 i, ^ftflftSB 

3 4 0 £ . ^ffitfripgB 36 0i, -e©fte©P - Yv-jir 
(L/L) i3 8 0i IrWbtt,^. frfc. I20T 

B. ^il^ 1 0 2 t mm<D 2 0©^ffi^ 1 0 2 A . 10 
2B4^brc>W, JE-wKBWaoKCcStH-rsci 
*»t: # & o 'SHifllJSSB 3 4 0 ^flfi&SJffl 3 6 0 B. a 

©aStDAtiilKOUiO^ffiK-rSKSS) rttcMJfiSS so 
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[0079] msm3 2 o b. a»attw*xj#-rs» 

t»4. Tp«*Df»SB3 4 0B. 7>7*&£"©t:-$£WL 
r*ftSQSftW*H>-r*iA>©«ifflS 1 0 2 AXB 1 0 2 B 

k « a s n s bu . Mssa ttifi s r c ti % naf&t s . 

$/c. ^«^SPSP3 4 0B. ^!«tC«fcO^*P3nTt,»S 
?$SJI»fj L,T«mS 1 0 2 AXB 1 0 2 B/P&SSAS 

rjgi*gf?3 2 OOHIEiWffll. ^<®MBiS|5 3 4 0RO'^<S 
^ipSP3 6 0(DUXW&£i7 *). ^*>-£»H2>-^, *IJ®* 
ffiSU : »7 , ay-5ABSIBIfCjgiai©l,^!!a:St©=& 
& SSffiT -5. c i *5r- ^ 4©r- . c c -cbi? l c ^hj«* 
Bg-r-5>„ *fc. $ir#gPB. y^x-^mmmm 1 o o©h 

^b&l>§lJW#j«*a-C 3Si*g|53 2 0©fl^r 

- A«K»i(*w^m i ct^-r i- ^-^t- i o i 

0 2(CziA-rS 0 

[0080] ^tc «±©<fc ^ icmmzMc^mmmoy 
*-r. H2 0 4cis-rffijtga3 2 o©j®i*r-A^ 

t<0ffll»*W4*!iaS 1 0 2 KzgAT S. C C r. 
10 2 (El 2 OiCfe^ta^ WOi&Igl 0 2 AX 
Bl 02 B. «T. *«: r^S^l 0 2 j il^„ ) "C* 

BWiftK 9 x v c v D*aa%*sr i T 4 1 . d7 ^ 
^it-7-^3 0 0OiSL%i > w»«jfti . a®a»w 

300 °c«ifi* -cjnjKi-r s fc^tc . mm^ 320 jc»«i 

attW*^«ttl«lW3 4 0 «fc 5 KA^f 4. 

[008 1 ]flAtf, J5X$-7-^3 0 0lMf 

1 0 2 a -c-> >; r> >s«tc p >»t«* X7 xvju 

a«c«t«3ff^b. Mil 0 2Bt->'j3>MlOie 

nfc v y ^ >s«±ct^jft£2iA -> >j 3 >ant 
m<D3mz y'v xvmh L/ r ~> y 3 ^mitm^Bmt & 

CimS, «111 0 2AtCfcW577XvvU3 
>M<til«OSj£*^*B. ftMWKB. S iH.-N, 
O^r^^^S i H,©K*>9CCTE O S ( t e t r a 
ethylorthosilicate). TMCTS 
(tetramethylcyclotetrasi 1 
oxane). DADBS (d i a c e t oxy d i t 
ertiarybutoxysi lane) ^^fijffl b 

©SlE^'X^B. ftSWKiJ, S i H.-NH,ST*S 
*s. S i H<<DR£>K*ICS i ,F.. NF 3 . SiF,Ht 

[0 08 2] CtlCCjSSOr. *ii*S|53 2 o »?flnaM 
aP3 4 0KfflWiaflEW«:3»AL'rJlfflft-r4. fW*- 
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y-)l>3 0 0©@^Oftt>Sg^>1f#te&ffi<*W©zg 
K# 3 0 0 °C«iSS "Cits* 3 tifc C £ £t£HJ-r -5 <t . ^ 

Lftl>3r#SIS«Jj8i*§l5 1 7 2&CteMffiftW£T-<lffiaSf5 
3 4 0^6^ffiLry- h^'juyi 0 1 *.*E>£0:il^l 0 
2KaIA-rSo M^Sf*W£3£}3U/ct£ilt£|S3 2 0©$ 

i 0 4©_hg(SK:iijs-r-5i. 

f>^^* s ^-fe^'^ 1 0 4A>6 (fBIAtf. 3*©) m 

S. c©fc§m. M^il{*W©3£}#Si, ^t-a^6'; io 
7$f>tci;!ft60'C. l£i*SB3 2 0!-i)J&i*T--A£ 
h^'juyi 0 1 J;0©ii$#5 o Zcom, y-h^' 
;^10 1BIBSn^ J8iHg)53 2 0«^iilT-A?r 

too83] — >j 7 n t>mmte, 0^ 

LtcH'J 7 £ f>£+Hz7"£ 1 0 4©4ncgSU CtliC 
«£oTj$^StfcW£lf-te7 - £ 1 0 4©§f^©(4^Ki2g 

-rs. mmtu^^o-x^mmi^^mM 1 02© 

®JIi§%=&*tJ^-r-2» £#«c«H13[ 1 0 2rtOM«#iJt 20 
gptc«EUr-6©*B6±rS. 1 0 4B*©». 

MMS&W£3 0 0'C$r»5A5, 8E(ct|fc&9{*W 

lffl«3S<ri»tf. iOI¥*fflic«. H2«:7n-rWlfflI«Bl 

9 i ^t-^gi 9 B%mwL,-cy-b-y'z 1 0 4 ©S 
a#5 3 o o'ctt-rs. 

[0 08 4] ^CC, HhM£.*>7'l 0 6#0ij*Lfcl»EE 

Dmm'oisyzftuxmmmi o 2©e^^, 

50mTorrK§^. 0 1 tCfcOTtt. 

;U^1 5 1 SO'l 5 3*iMP3tirKffiii*>^l 5 2S 30 

cn 5 4*«^ffi»y >y i 4 omi 7 o£gf»r 

■5. fSSttK:. H7lcSt^^l8 l*JBBD3*i"Ci* 
06^^7^701 8 2M1 84?r 

frL-ctfxm&<)>? 1 4 oso'i 7 o&mn-tz. c 

©i&lft. > ^ 1 4 0 1 7 0 &c£Sg-T -5,7k 

#ft aH-mcmmjnm £ ft s„ 

[0 0 8 5] Sfc. If Hz7"£^^* s ^6iS!S3nfc-7" 
P-fe*#£>J/s>K:-0-te:/*l 0 4itS»a(*Wifesh- 

HW&fwa&as 1 o 2 -5 1 Atc&a 40 

Ml 0 2F«3CD»H»*«i1-SB«:iSfctt-r*O*l»±-r4. * 

©?£. a 1 {cts-tvsju^ 1 5 1 so* 1 5 3 xtzm 1 icm 
r*y\>i\ 8 1 raspsns. 

[0 0 8 6] &(,»t?. ^VU^l 3 2 £.0*1 6 2#PJP3 
ft, 7X70-3>FP-7l 3 4M1 64£/rOT 
**^tt^';>^l 4 O&tfl 7 O^NH.'i^y) 
A. SBRSCf*JR©fi-&^Xi**<i*ti«ia* 1 0 2 

ccssa-t-s. 0 1 icTF-r^fo? 1 5 1 1 5 3xbi 

7K^Ta';^1 8 l«JHP3*i*©"C. HffliJO^l 

5 2M1 5 4X(* 1 06#^tt»* 1 3 O&O'l 6 50 



[0 08 7 ] 01 5©->tC7-fi2 5 0#flgfflS*l4*B 

£tc«, *lf 1 o 2rt£8fffi©#jsii2>. 5 

OmTo r r {Cfl&LTtf^ffiif&Sg 1 3 6A^iAD2 

4 l^rir. ffdxtf. -vj'i'A. a^so'TkSoig-^- 
# x tc n h 3 % jsocjg^- l tc—u±<Dm.&t>xzmmfc 

2 4 Ot-C^A-T-So -£©?£. **^«. 01 6K7lrr£fi§ 

§152 4 2*a-oriaw2 4 6*>e>i«uia»*2 6 o©its§ 

2 6 8Stf2 6 9*^L»r*aa^l 0 2CC#A3ft£ 0 

ss^iij— tt«tt-c»aa i o 2 {cssAstis. 

[0 08 8] MSi^ 1 0 2 ©MS^R3©SS« 3 0 0 °C 

nfitcttSj^cc^otsMSfis. — -w^pjgji 

1 1 O#>£©^*P&£0^OftC>^#ftl^l3)# 

w<&mKz$:ftK J 'c-7>Ti-m* 1 2 o©a«m 1 2 4 

K. mtf. TEMt- K^i'TzgA-T-S. iffigt* 1 2 

4£jli®Lfcvw , ?p&«^©fe6^l§3ftT;2.P ? 

Hi2 0 0CCA*fU X'J^h2 10*6MIilO 
2tc^m«2 3 0S^L-tiA3n4. IiSWl24i 

xo -j hiS2 o o siSK3« 3 ftrt, >&©-?. gusjsg 

ft J: Sgyfcteft < . XO'j F n@ 2 0 0 ttgirtfift X 

tu-cBtaoafflrc (bij^. ma©<STftuoc) aaas 
i o 2(cJfAsns„ 

[0089]*®». v-^nifttt. SJf.*'^*7-5X 
}# L r MS^PbI *> h v i; P ft *5 j& If 4 © £ |»±T S = 

So 

[0 0 9 0 ] fflttWffifflK«fc"3. *t5'j'10 4Ollt 
**Bfao»S»SJ: 0 fe*< tt*H*IM»»« 1 9 1 ttt 
■fe^"*l 0 4«ri^iPt-S o I3I«K:. MSgg^B$^ili^*P 
K«fc»)1»-fe^* 1 0 4 0aS«SS<t f 5i(6< ftti 
1 9 1 «1t-te-7"£ 1 0 4 £ftn$Tf 

[0 09 1] ^81MS«. ^a&BKESnfcBfJEl^M <W 

L-!t©<ta!©*«K:j:0y- h'-OU-Zl 0 1 A>e>A^iS 
1 0 2<D^^z>^^-7-)l3 0 0©j^iig|53 2 0 iC 

•fUlOA bWmtW&W&k&l3 2 0 i©SSKt4atc 

^•r 0 ccr, r,^2^j tofcottawS'ffcBloJKfilt 

«:— MWttig'Stt 7^7X7CVD MIIB#W/c^ 
S 0 /ct^.. fifl3!»»819 0**fiK«:K>2 5 0-C71 
1^35 0 -C(Cl9:Sbr feftB*W^JStoIl«iaa?:3 5 
0 "CfcUiKHffi Lfc©&H«©raH*9 l#S C -r*B^# 

s n/c*a»^« - * wtci»±-c » ft o 
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[0092] w-wm 1 0 2iatmM(D&g.<D-?-l i>ni& 

1 0 2 £'#9 *^w«c«A-r*c £ 

© & i>iagcc*tl$3 ti 3©T-^S©jmFt.«£*if$-t 5 
«:£*<■?* 4. i o 2*>6^tti$^/c»ffl{*w 

«£f^<i#»2B3 6 0Bi»A3*ir*a*-C«lfiSFIH|-C 
[0 09 3] «±. #»W©#3S 0(,»3BtW*ttWUte 

a«. ##sijj«*©gg©ttiBi*i-cii* ommz/mw^ 
its: i o o {is-^-y- ooha >^BS©*ijffl*wtf £> 

iggi o vDgii L-cijiBjsnrc* 

-7 ^ * p^^"7 x-^mm^m. i o o bwmw 

ffl-T 5C £#T'#& C £«l»5 fE-CfeJ&C*. 20 

4>©T-&iftt,>„ 
[0 09 4] 

a^gic^ntf . ^wieswttcjsau r> **##£*© 
wt^WKii(,ti„ a n i%77Xv®i^sM 
«(*«:«•*■ c 

[Hffl©fffi#ft^] 

[SI] «l«rtW©0i|mW-««i ot © v a n & 30 

[0 2] SI (CtS-T 77 X-r«iffiiSS©iBffiaSflSS£H 
©J: OPiSfflftrttit^^-r^P -7 *lT-fe2,„ 
[03] HI CCijv-J- 77 XvftJffliBBtc «fc K> JSSt:» 

mmwvncffimmm s *§-£©$? § * ft©^*# 

[04 ] 01 fc^T^X^ffiTOWcJ: OfliB-ca 
[0 5] 'J ^>mitmtp<D?KWii&&.(DU&ft1i}-e<h 40 

a. 

[06] 01 «ctkt 77 xv ja®satcaffl Riflgft: */ 

U > ^©^H0-CS> 4. 
[0 7 ] 01 ©a»W*SVr«B8WrffiHT?**. 
[08] 1 1 (C7Sf77X7{!!lgBOXa hli 

[0 9] 01 icSt^X7jl!!IggOXqj t-mffi 

[010] 0 1 (C7K-r7 , 7Xvin.S^a©^P » hi 
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4. 

[011] 01 Kit77X7HgIO^O , 

[012] i 1 K7S1-7'7X7»iM©Ml»Jf 

*i7^?Big©gM^i©MM^-r{'77f* 

[0 1 3 ] 01 K:^ty^x-7^m^m.(omm^(Dm 

[014] 07 (CiSty + "7 -ffi© sX)\stfi&(DllLJz 

Kasia-c**. 

[015] 01 {CTn-n&spa^o^wsr^-rswsiR 

[016] 015 Km-tt&mfmfDi' + 7 -«© 7 X 

[017] 0 i 6iC7K^->+ 7-igicix<3ttw<E>n& 
«atasst*o^w©«tjt*^-s-fiiiiis»rffisi-c*s. 

[018] ai6K^T->f7-i«:l!(f)ttW6ni. 
!Sa5SISW©>J'J©l£0^J©tSi* ; 5:*TftlBBKlfij0r*-2>„ 
[019] 0 1 6(C7^-r->+ ■7-®{CHX'D'fW6n-S 

i>smgi5M©^ij©^fii©m3* ; &^-rf{BSK®0'c*-5, o 
[020] 01 ic^y^x-rmmmicmm^mte 
jUDHmtftk? fiifiit* ^ . 

1 0 0 77^?jligl 

i o 2 MSI 

1 0 2 A Mil 

1 0 2 B Mffil 
104 

i o 6 mzzx^-y" 

1 1 0 WdnajftW 
i 2 o r>7-7 u gpw 

1 3 0 (SEC) #X{tt*£3S 

140 *'Xft^>J>y 

1 5 1 M;U7* 

1 5 2 Jtt^*>7" 

1 5 3 ^*;U7 

1 5 4 «S^>7- 

1 6 0 (fiMS) #xsy&& 

170 #Xtt*&'J>y 

182 M-f^?^ 

1 8 4 > 

1 9 o mmmtss. 

1 9 1 $utai«g 

192 *&SJ^ + 4r»h 

198 fc-fai 
200 xu-jY m® 

2 3 0 g|*£ 

30 0 i?=yX^~y-)V 
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4G075 AA24 BC01 BC06 BD03 BD05 
CA02 CA03 CA26 CA47 CA63 
DA02 EA05 EB01 EC06 FB02 
FC15 

4K030 M06 AA13 AA17 M18 BA29 
BA40 EA05 EA06 EA11 FA01 
KA12 

5F004 BA04 BA20 BB14 BC06 
5F045 M08 AB32 AB33 AC01 AC02 
AC12 AC15 AC16 AC17 AC18 
AD04 AD06 AD07 AD08 AD09 
AE13 AE15 AE17 AF03 BB14 
DC51 DC56 DP03 EF04 EF05 
EG01 EH02 EH04 EH11 EH16 
EH17 E303 E305 
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